Acetylcholine esterase inhibitors in effluents from oil production platforms in the North Sea.
Inhibition of acetylcholine esterase (AChE) activity is a biomarker for the exposure to neurotoxic compounds such as organophosphates and is intimately associated with the toxicity of several pesticides. In the present study, the AChE inhibiting potential of organic extracts of production water (produced water) from oil and gas production platforms in the Norwegian sector of the North Sea was determined in an in vitro bioassay based on commercially available purified AChE from the electric organ of Electrophorus electricus (L.). The results from the studies show that produced water contains a combination of AChE inhibiting compounds and compounds stimulating AChE enzymatic activity. The AChE inhibition was predominantly caused by unidentified aromatic compounds in the oil/particulate fraction of produced water, whereas polar compounds in both the water soluble and oil/particulate fraction of produced water caused an apparent stimulation of AChE activity. Substrate saturation studies with fixed concentrations of produced water extracts confirmed that the inhibition occurred in a non-destructive and competitive manner. The concentrations of AChE inhibitors (7.9-453 ng paraoxon-equivalents L⁻¹, 2.2-178 μg dichlorvos-equivalents L⁻¹) were in many cases found to be several orders of magnitude higher than background levels. The findings demonstrate that produced water contains potentially neurotoxic compounds and suggest that further laboratory studies with fish or field studies in the vicinity of oil production facilities are highly warranted.